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1. GENERAL 


1.1. Scope 
This document presents the reliability prediction of the module CLEARFOG BASE REV- 
1.1(hereafter CLEARFOG BASE Module). 
The reliability prediction was performed according to TELCORDIA SR-332, Issue 3, 


Reliability Prediction Procedure for Electronic Equipment [Ref. 1], using dedicated software 
— RAM Commander", Version 8.5. 


1.2. Abbreviations and Acronyms 


EM - Engineering Model 

FIT -  Failures/10° hours 

FR - Failure Rate 

NHA - Next Higher Assy 

GL - Ground, Fixed, Uncontrolled (limited) 
HT - High Temperature 

MTBF - Mean Time Between Failures 

À - Failure rate in FIT 


2. APPLICABLE DOCUMENTS 


[Ref. 1] | TELCORDIA SR332, Reliability Prediction Procedure for Electronic 
Issue 3 Equipment 





[Ref. 2] | RIAC-CPE Reliability Toolkit: Commercial Practices Edition 
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3.1. 


3.2. 


3.3. 


3.4. 


3.4.1. 


3.5. 


Reliability & Safety Management 


RELIABILITY PREDICTION TECHNIQUE 
Reliability Prediction Method and Data Sources 


The reliability prediction was performed in accordance with: 


e Telcordia SR-332 [Ref. 1] Reliability Prediction Procedure for Electronic Equipment. 
This method of prediction was chosen due to the following advantages: 


e Manufacturer data 
Environment & Temperature 


The reliability prediction of the CLEARFOG BASE Module was performed according to the 
Telcordia SR-332 [Ref. 1] for following environment and temperatures: 


e Environmental condition: GL (Ground, Fixed, Uncontrolled (limited)) 
e Ambient temperature: 30°C 


e Temperature rise of 20°C was assumed for all components at ClearFog Base Rev- 


1.1 except U1 that is 25°C and 10°C all components at Clear Fog Base. 


General Assumptions 


The following are the general assumptions for the reliability prediction: 


e Components failure rate is constant during equipment life period. 
e The failures of different components are considered statistically independent. 


e The assembly reliability model is a series one - failure of any component causes an 
assembly failure. 


e Software failures are not applicable to the CLEARFOG BASE Module 
Calculations Methods 
MTBF Calculation 
The formula for module/card MTBF calculation is: 


1 





MTBF = 
n 


) XAG) 
i=] 


where 
(i) = Failure rate of I" item 
n = Number of items 


Component's Quality Levels 
The assumed quality level for electronic components is Quality Level | according to the 
definitions of SR-332 [Ref. 1]. 
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3.6. Component electrical stresses 


The following electrical stress were applied for reliability prediction: 


For transistors power and voltage stress was defined as 50% of rated value in 
accordance with related component specification. 


For resistor Film Chip the PSR=50% 

For resistor Power Chip the PSR=50% 
For Ceramic Chip capacitor the VSR=50% 
For Aluminium capacitor the VSR=50% 
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4. SUMMARY OF RESULTS AND RECOMMENDATIONS 

4.1. Module Level Reliability Prediction Results 
The following are the results of the reliability prediction for the CLEARFOG BASE Module 
at 30°C Ambient temperature and G, Environmental condition. 


À = 5,786.32 FIT 
MTBF = 172,822 hours 
4.2. Cards Level Reliability Prediction Results 


Table 1 summarizes the reliability prediction results for CLEARFOG BASE Module main 
modules and electronic cards. 


Table 1: - CLEARFOG BASE Module Main Modules Reliability 


BỊ om ca ems 


1.1Armada 38x USOM | 1 2913.13 343.273 
2ClearFOG Base R101 | 1 [287319 348.045 


TOS) | MrBE 


60 [179,688 


Figure 1 represents CLEARFOG BASE Module MTBF vs. Ambient Temperature behavior. 


T(°C) | MTBF 
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50 | 136,015 
60 | 119,648 





Figure 1: - CLEARFOG BASE Module MTBF vs. Ambient Temperature 
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5. APPENDICES CONTENTS 
5.1. Appendix A - Product Tree 


This Appendix provides presentation of the subsystem hierarchical structure, starting from 
the system level down to Card/Module level. 


5.2. Appendix B - Assembly Composite Report 
This Appendix describes in detail the results of the reliability prediction at operating state. It 
provides also the contribution of each component failure rate to the next higher level. 


5.3. Appendix C — Pareto Analysis 


This appendix provides the list of components sorted by their contribution to total failure 
rate. 


Doc No.: RC-100-519-469, Rev. V00 10 


ems RAMCRAFT 


en 4 Reliability & Safety Management 





APPENDIX A - PRODUCT TREE 


Project name: CLEARFOG BASE 
ClearFog Base Rev-1.1 


1 Armada 38X USOM 
2 ClearFOG Base R101 
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APPENDIX B - ASSEMBLY COMPOSITE REPORT 


Project name: CLEARFOG BASE 

Operating conditions: Environment: GL, Temperature: 30.00 °C 
Current mode: Operating 

FR Units: FIT 

Default prediction Method: Telcordia Issue 3 


Assembly Ref.Des.: ClearFog Base, ID: 1, Description: . 
Environment: GL, Temperature: 30.00 °C,F.R.( FIT ): 5786.32 , MTBF(hours): 172821.51 


mn we o | 


P 
Armada 38x USOM Armada 38x USOM 1 |[2913.132913.132913.13 10.35 
ClearFOG Base H101  |ClearFOG Base R101 1 12873. 92873.192873.19 49.65 


Assembly Ref.Des.: Armada 38x USOM, ID: 1.1, Description: . 
Environment: GL, Temperature: 50.00 °C,F.R.( FIT ): 2913.13 , MTBF(hours): 343273.38 


.1.1 }CLO5B473MQQNNNE |C7006 
.1.2 |[SDB0420MT2R2 L7001,L7002 


.1.3 |GRM155R60J224KE0 |C8014 


1.4 - L | |R9049 
.1.5 IRC0402JR-070RL DPR7000,R7012,DPR9018,DPR9020,R4002,R9 





F.R. 


5 
Z 
Ke. 
al 
zl 
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0.4766 [0.4766 0.4766 
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0.4276 |0.4276 
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019,R8011,R7 


C0402JR-07510RL 
C0402FR-0797K6L 
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LM18KG601SN1D 
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11 0402FR-07240RL |R6004,R6005,R6039 
1.1 0402FR-0731K6L |R7003 


N — 


.1.1 IRC0402FR-0710RL |R7000,R7008 
.1.1 IRC0402FR-0711KL |R7014 
.1.1 IGRM155R60J225ME8IC4023 


O 
D 


0.4276 ponet p 
0.4766 ged guiden 
0.14 — em 
1.55 -— | 19 
0.4766 


0.4766 0.4766 |0.4766 {0.02 
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.1.1 IRC0402FR-0710KL . |R7007,R9032,R9033,R8000,R9025,R9031 
.1.1 |W25Q32BVZPIG U9001 


1.1 


OO — 
— 
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F.R. IF.R.(K) IF.R.(KQtb. to 





.1.4 


O 
SS 
A 
O 
© 
O 
O 
UO 
H 


J11002 


NO 


1.36 36 (21.36 0.73 


O) — 


0.4V(51) 


1.4 RN3001 


D 
FS 
NM 


2.42 


N — 
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O 
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O 
© 
(ee) 
N 
NI 
N 
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] 
3 -E 
1.1.2 IDH40C-80DP- J11001 1 17.09 |17.09 |17.09 DO.59 
4  |0.4V(51) 
1.1.2 |[CAY10-101J2LF RN2001 PT = vú 0.29 
5 
1.1.2|RC0402FR-0753K6L |R7013 us 0.4276 |0.4276  |0.01 
6 
1.1.2IRC0402JR-0722RL |R8002,R9038,R9039,R9040,R9041,R9042,R903 LT 0.4276 wes 
7 6 
1.1.2|CL05A105KP5NNNC |C4000,C4001,C4003,C4006,C4007,C4013,C404|18 |0.4766 |0.4766 |8.58 0.29 
8 2 C4044,C4 
1.1.2 |RC0402FR-07301RL IDPR7001 ech 0.4276 |0.4276  |0.01 
9 
1.1.3 |RT3215-32.768-9-TR |Y5000 Lp 14.40 |14.40  |0.49 
0 
1.1.3] RCO402FR-074K99L |R8004 Pme 0.4276 |0.4276  |0.01 
1.1.3 IRC0402FR-07931RL |R2000,R2001,R2002,R2003,R2004,R2005 Fm 0.4276 " I 
2 
1.1.3|CLO5B102KP5NNNC |C10063 Bi as 0.4766 |0.4766  |0.02 
3 
1.1.3 [LLL185R70J224MA16|C4054,C4055,C4057,C4058,C4059,C4060,C406 |27 |0.4766|0.4766 |12.87 0.44 
4 F 1,C10022,C 
1.1.3|CL10A226MQ8NRNE |C7003,C7004,C7008,C7009,C7011,C7012,C701 B parse 0.4766 elle 
5 3.C7018 
1.1.3 |0603B475K160NU |IC7005.C10061.C8022.C8030 に 0.4766 = n 
6 
1.1.3 |CL10A106KQ8NNNC |C4024,C10008,C10056,C10057,C10058,C10059|7  |0.4766 |0.4766 |3.34 0.11 
7 .C10060 
1.1.3 IRC0402FR-076K04L |R5003 i n 0.4276 |0.4276  |0.01 
8 
1.1.3 IRC0402JR-074K7L |R7006,R8012 FIM 0.4276 |0.8552  |0.03 
9 
1.1.4 INCP51200 U10007 Bl un 45.35 45.35 11.56 
0 
1.1.4 |88PG877-A3- U7000 1 53.48 153.48 [53.48 11.84 
1 NFB1C000 
1.1.4 88PG8227 U7001 , un 53.48 |53.48 1.84 
2 
1.1.4 |88F6820-Z1- U1 1 237.40 |237.40 (237.40 8.15 
3 BRT2C000 
1.1.4 88E1512-A0- U8000 1 2250.0 |2250.00|2250.00 |77.24 
4 INNP2C000 0 
1.1.4 YC124-FR-0749R9L |RN6000,RN6001,RN6002,RN6003,RN6004,RN6 7 |242 |242  |16.94  |0.58 
5 005, RN6006 
mee J pem pp 
MEE IE 
1.1.4 |[CAY10-000J2LF RN3002,RN3004,RN6008,RN3006, RN3008,RN6 did 0.5379 wll ei 

8 007 

1.1.4 IGRM1555C1H220JA0IC5002.C5003.C8001.C8002 PT 0.4766 ~ 

9 1D 


Assembly Ref.Des.: ClearFOG Base R101, ID: 1.2, Description: . 
Environment: GL, Temperature: 40.00 °C,F.R.( FIT ): 2873.19 , MTBF(hours): 348045.56 
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F.R. IF.R.(K)IF.R.(K,Qt bb. to 

| 
24 
22 
23 
24  [RCO402FR-07330RL R49 0.36 (0.36 (0.36 0.01 
2.5 
2.6 [RCO402JR-072K2L R30 0.36 (0.36 (0.36  |0.01 
27 
2.8 (GRM155R71H561KA01D |C29,C34 045 |0.45 [0.9 0.03 
2.9 045 10.45 109 Do 
1.2.10 RA | 0.45 (0.45 ~ 

C241,C90,C91, 

2.11 
2.12 12.46 12.46 [12.46 DO.43 
2.18 
214 
2.15 
2.16 
.2.17 [TS9011ACX 13.47 43.47 |13.47 |0.47 
2.18 
2.19 |ZM90-15000-0BR1 1.35 [1.35 1.35 0.05 
2.20 
2.21 
2.22 
2.23 
2.24 0.72 
2.25 0.45 10.45 109 Do 
2.26 24.66 [24.66 49.32 |1.72 
2.27 | 
2.28 0.675 10.675 [0.675 10.02 
2.29 20.70 [20.70 20.70 DO.72 
2.30 
2.31 
2.32 0.45 10.45 1.80 10.06 | 
2.33 IRC0402FR-07100KL R15,R18,R143,R149 0.36 (0.36 |1.44 0.05 
2.34 B5,FB6 
2.35 |CA30013 74,C75 0.45 |0.45 0.03 
2.36 ON3 7.02 
2.37 |RC0402FR-0715KL 19,R21 0.36 |0.36 0.03 


2.38 
2.39 
2.40 
2.41 
1.2.42 


C0402JR-070RL 
F40C-80DS-0.4V(51) 
O00568 
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e D 
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2.43 |CH31012V200-NH 16,J17 
2.44 |CL32B226KB.JNNWE 20,C21,C27,C28,C32,C33 
.2.45 |RC0402FR-0750KL 14,R17 

46 |CLO5B104KP5NNNC C7,C9,C17,C24,C25,C26,C131,C133,C39, 30 0.45 [0.45 

C51,C60,C61,C6 

2.47 |RC0402FR-07115KL 12 
.2.48 |RC0402FR-0722RL 1,R2,R3 
2.49 |74LVC1G125GW 21,U22 
.2.50 |RC0402FR-07110KL 8,R10,R13,R148 0.36 |0.36 "A4 0.05 
2.51 IGRM1555C1H220JA01D |C238 0.45 (0.45 (0.45 DO.02 
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FIT 


RefDes DE 


RM155R71H471KA01D |C22,C23 

77-A1618-2001 
2.54 IGRM31CR60J476ME19L |C45,C46 2 | 
2.55 |RC0402FR-0725K5L 1 | 


2.56 |KLDHCX-0202-A-LT 1 Wa 


2.57 |RC0402FR-074K99L 1 | 
2.58 1 Bị. 
.2.59 IRC0402JR-07470RL 51,R152,R153,R154 4 。 
.2.60 IRC0402JR-07510RL 43,R44 2 — l0. 


.2.61 ISDB0420MT2R2 5,L6 2 Wo 


1.2.62 |RC0402FR-0710KL OND | | 
R159 


2.63 IO805USB-421MLC 0.70 520.70 20.70 0.72 


- U13 mE 250.0|2250.00 178.31 


65 | 
266 IMCP3021A4T-EOT _ |U16 8. 
267 INLX2G16AMXTTCG — Ui 。 = ji Bä 
2.68 |RCO402FR-074K7L  |R4,R5,R6,R69,R155,R27,R45,R80.R144 |9 

.2.69 |RC0402FR-07220RL R48,R65 2 | 
270 |BLM15AX601SN1D IFB8,FB9 2 | 
2.71 IPBY160808T-601YN IFB1OFB11 = EB 

C 


1.2.72 |CL10B104KC8NNNG DEEE 
22 


2.73 |CL10A106KQ8NNNC C52,C57,C58,C62,C78,C79,C83 7 
2.74 IGRM21BR60J226ME39L |C30,C31,C35,C36 4 |. .45 
2.75 |0603B475K160NU C65,C70,C94,C104 4  |0.45 (0.45 |1.80 


Assembly Ref.Des.: CONT, ID: 1.2.22, Description: RJ45 2x1, With LEDs, WO magnetics. 
Environment: GL, Temperature: 40.00 °C,F.R.( FIT ): 4.68 , MTBF(hours): 213675202.46 
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APPENDIX C - PARETO ANALYSIS 
Project name: CLEARFOG BASE 
Operating conditions: Environment: GL, Temperature: 30.00 °C 
Current mode: Operating 
FR Units: FIT 
Default prediction Method: Telcordia Issue 3 


Start from: ClearFog Base Rev-1.1 


i Item Failure rate Cumulative 
CLO5B104KP5NNNC (69 82086 [0.555% — (89.8706 | 
DMR-05(A) (P) 
DF40C-80DS-0.4V(51) 
DH40C-100DP-0.4V(51) 
DH40C-80DP-0.4V(51) 
CL10A226MQ8NRNE pg B813 MOO66% Dao — 
0603B475K16ONU B Bim DO.O64%  B85719% | 
CL10B104KC8NNNC pg "Bon — 06⁄2. BMB8.633% 
IRC0402FR-074KZ7L —— gp Bän MNOO56% (9866896 — | 


© 


N 


NIO BR] RS 
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. Item Failure rate Cumulative 
CAY10-000J92LF | | 。 p B2283 MOO56%  B8.745% 
BLM15AX601SN1D p "Boa 0532  B8.798% 
RC0402FR-0775RL | | 8 880 OO50% BMB8950% | 
CL32B226KBJNNWE 。 | p "Bann MNOO47% BMB8.997% 
IRC0402FR-07931RL ` " 。 。 。 |6 | 2560 MDOO44% BMB90041% —— — 
U77-A1618-2001 1 | MP2 P190 |0037% 
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Item Failure rate Cumulative 
RC0402FR-076K04L 1 10.428 0.007% 99.957% 
RC0402FR-0797K6L 1 10.428 0.007% 99.964% 


RC0402FR-07100RL 1 NO.360 0.006% 99.970% 
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